
United States Patent and Trademark Office 



rMENTOFO 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 

www.uspto.gov 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



ATTORNEY DOCKET NO. CONFIRMATION NO 



10/091,102 



03/04/2002 



Won-Suk Yang 



7590 04/07/2004 

MARGER JOHNSON & McCOLLOM, P,C. 
1030 S.W. Morrison Street 
Portland, OR 97205 



9898-212 



5857 



EXAMINER 



KENNEDY, JENNIFER M 



ART UNIT 



PAPER NUMBER 



2812 

DATE MAILED: 04/07/2004 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



u 



Office Action Summary 


Application No. 

10/091,102 


Applicant(s) 

YANG ETAL 


Examiner 

Jennifer M. Kennedy 


Art Unit 

2812 




- The MAILING DATE of this communication appears on the cover sheet with the correspondence ao 


Idress- 



Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH{S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 



- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

• If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply vAW, by statute, cause the application to become ABANDONED (35 U.S.G. § 133). 
Any reply received by the OfHce later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)13 Responsive to comnfiunlcation(s) filed on 15 January 2004 , 
2a)n This action is FINAL. 2b)M This action is non-final. 

3) n Since this application is in condition for allowance except for fonmal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) 13 Claim(s) 1-30 is/are pending in the application, 

4a) Of the above claim(s) 16-29 is/are withdrawn from consideration. 

5) ^ Claim(s) 7-15 is/are allowed. 

6) K Claim(s) 1-6, and 30 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on is/are: a)n accepted or b)n objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the con-ection is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 !)□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or fomi PTO-1 52. 

Priority under 35 U.S.C. § 119 

12)^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
aM All b)n Some * c)^ None of: 

1 Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 



Request for Continued Examination 

A request for continued examination under 37 CFR 1.114, including the fee set 
fortli in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on January 
15, 2004 has been entered. 

Currently claims 1-30 are pending in the application, claims 16-29 are withdrawn 
from consideration, and claims 7, 8 and 10-15 are allowed. 



Response to Amendment 

In view of Applicant's amendment to claims 5, 6, and 9, the rejections of claims 
under 35 U.S.C. 1 12 second paragraph, are withdrawn. 



Claim Objections 

Claim 30 is objected to because of the following informalities: The examiner 
suggests amending claim 30, line 1 1 to replace "to electrically connect the plug and the 
patterned conductive layers" with -to electrically connect the plug and one of the 
patterned conductive layers — since it is only one conductive layer that is being 
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connected by each plug, thus preventing a short drcuit (see Figure 3A and SB and 
specification, page 5, lines 8-12) . Appropriate correction Is required. 



Claim Rejections • 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in vi/hich the invention was made. 

Claims 1-4 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Deboer et al. (U.S. Patent No. 6,365,463) in view of Gonzalez (U.S. Patent No. 
5,693,971 ). 

In re claim 1 , Deboer et al. discloses a semiconductor memory device 
comprising: 

a semiconductor substrate (12); 

a first interlayer insulating layer (34) formed on the semiconductor substrate; 
a plurality of first conductive layers (49') spaced apart from each other on the first 
interlayer insulating layer; 

a second interlayer insulating layer (64') formed on the plurality of first conductive 

layers; 

a second conductive layer (73') on the second interlayer insulating layer; and 
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a plurality of connecting devices (22, 39, 41, 51', 71') formed on the first and 
second interlayer insulating layers, the plurality of connecting devices for connecting the 
first and second conductive layer, 

wherein the connecting devices each include at least one plug (41 , 51 ') 
extending from the semiconductor substrate to the lower portion of the second 
Insulating layer and a pad (71') formed in the upper portion of the second insulating 
layer for connecting the at least one plug (41 , 51') and one of the second conductive 
layers (73'), and wherein the pad has an upper width such that the pad connected to the 
second conductive layer does not contact another conductive layer on the second 
insulating film to prevent a short circuit therebetween, wherein the pad having an upper 
width is directly formed on the at least one plug, wherein the lower width of the pad is 
less than the upper width of the at least one plug (see Figure 14, column 8, lines 47-57). 

The examiner notes that the plug (71 ') of Deboer et al. is being considered a pad 
since the applicant has not defined a pad beyond a via filled with a conductive material 
(see specification, page 8, line 10-12 in conjunction with Figures 3A and 3B). The 
examiner notes that a plug is a via filled with a conductive material. 

Deboer et al. discloses a cross section of a memory array, and therefore, does 
not disclose a plurality of second conductive layers (bitlines) spaced apart from each 
other on the second interlayer insulating layer. Gonzalez discloses a plurality of second 
conductive layers (bitlines, 24A-24 C) spaced apart from each other on the second 
interlayer insulating layer, wherein a pad has an upper width such that the pad 
connected to one of the second conductive layers does not contact another one of the 
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second conductive layers to prevent a short circuit therebetween (see Figure 1-3, and 
column 3, line 58 through column 4, line 5). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have a plurality of bitlines 
in the device of Deboer et al. since it allows for more devices to be formed upon a 
wafer, and thus, a highly integrated and dense array. 



In re claims 2-4, Deboer et al. does not specifically state that the height of the at 
least one plug is greater than twice the height of the pad; that the height of the another 
plug is 30-50% of the height of the at least one plug; or that the height of the at least 
one pad is no greater than the height of the another plug in the second embodiment 
disclosed in Figures 9-14. However, Deboer et al. does teach dimensions for the first 
embodiment disclosed in Figures 1-8. In the second embodiment of Figures 9-14, the 
at least one plug (41 ,51') has a height corresponding to the combined thickness of 
layers 44 and 55 of the first embodiment, which is (0.8-2.0 pm) + (0.8-2.0 pm) or 1 .6-4.0 
pm (see column 5, lines 1-5 and column 5, lines 55-58); the pad (71') has a height 
corresponding to the thickness of layer 64 of the first embodiment, which is 0.2-0.6 pm 
(see column 6, lines 56-60); and the another plug (39) has a height corresponding to the 
thickness of layer 34 of the first embodiment, which is 0.2-0.8 pm (see column 4, lines 
37-40). The above relative dimensions result in the device wherein the height of the at 
least one plug (41, 51') is greater than twice the height of the pad (71'), wherein the 
connecting devices further comprise another plug (39) for connecting one of the first 
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conductive layers and the semiconductor substrate, and the height of the another plug 
is 30-50% of the height of the at least one plug (41 , 51') and wherein the height of the at 
least one pad (71 ') is no greater than the height of the another plug (39). In the 
absence of any further teaching by Deboer et al, one of ordinary skill in the art would 
have found it obvious to form the second embodiment of Figures 9-14 with the same 
dimensions as the first embodiment of Figures 1-8 in order to maintain similar device 
characteristics without requiring further experimentation. 

In re claim 30, Deboer et al. discloses a semiconductor device comprising: 
a semiconductor substrate (12); 

a first interlayer insulating layer (34) formed on the semiconductor substrate, the 
first interlayer insulating layer having a plug (41 , 51") electrically connected to the 
semiconductor substrate; 

a second interlayer insulating layer (64) formed on the first interlayer insulating 
layer; and 

a patterned conductive layer (73') on the second interlayer insulating layer; 

wherein the second interlayer insulating layer has a connection pad (71') formed 
thereon, the pad disposed between the plug and the patterned conductive layer to 
electrically connect the plug and the patterned conductive layer; 

wherein the pad has an upper width such that the pad connected to one of the 
conductive layers does not contact another conductive layer on the second interlayer 
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insulating film to prevent an electrical short between conductive layers (see column 8, 
lines 47-57); and 

wherein the pad having an upper width is directly formed on the plug, wherein the 
lower width of the pad is less than the upper width of the plug (see Figure 14). 

The examiner notes that the plug (71') of Deboer et al. Is being considered a pad 
since the applicant has not defined a pad beyond a via filled with a conductive material 
(see specification, page 8, line 10-12 in conjunction with Figures 3A and 3B). The 
examiner notes that a plug is a via filled with a conductive material. 

Deboer et al. discloses a cross section of a memory array, and therefore, does 
not disclose a plurality of second conductive layers (bitlines) spaced apart from each 
other on the second interlayer insulating layer. Gonzalez discloses a plurality of second 
conductive layers (bitlines, 24A-24 C) spaced apart from each other on the second 
interlayer insulating layer, wherein a pad has an upper width such that the pad 
connected to one of the second conductive layers does not contact another one of the 
second conductive layers to prevent a short circuit therebetween (see Figure 1-3, and 
column 3, line 58 through column 4, line 5). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have a plurality of bitlines 
in the device of Deboer et al. since it allows for more devices to be formed upon a 
wafer, and thus, a highly integrated and dense array. 
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Claims 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Deboer et al. (U.S. Patent No. 6,365,453) and Gonzalez (U.S. Patent No. 5,693,971) 
in view of Wolf et al. (Silicon Processing for the VLSI Era, Volume 3- The Submlcron 
MOSFET, pages 288-289). 

Deboer et al. and Gonzalez disclose the device as claimed and rejected above, 
including forming a transistor to control the electrical connection between the plug and 
the at least one plug, but do not disclose the dopant of the device. Thus, Deboer et al. 
and Gonzalez do not disclose the device wherein the connecting devices further 
comprise NMOS transistors which control the electrical connection between the another 
plug and the at least one plug. 

Wolf et al. discloses a NMOS transistor. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made utilize an NMOS transistor for 
the transistor of Deboer et al., since as Wolf et al. teaches NMOS transistors have a 
greater drive current and speed than PMOS transistors. 

Response to Arguments 

Applicant's arguments with respect to claims 1-6 and 30 in view of Aoyagi et al. 
have been considered but are moot in view of the new ground(s) of rejection. 
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Allowable Subject Matter 



Claims 7-15 are allowed for the reasons set forth in the Final Rejection sent 
August 14, 2003. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer M. Kennedy whose telephone number is (571) 
272-1672. The examiner can normally be reached on Mon.-Fri. 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Niebling can be reached on (571) 272-1679. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infonnation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-cljrect.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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